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[57] ABSTRACT 
A carburetor has an apparatus for compensation of 
idling revolution of an internal combustion engine. The 
apparatus comprises a bypass passage one end of which 
is opened to the air suction conduit of the carburetor 
upstream of a throttle valve, the other end opened to 
the same downstream of the throttle valve. A fuel pas 
sage supplies fuel into the bypass passage to form a 
fuel-air mixture, a solenoid valve provided on the by 
pass passage for controlling a quantity of the fuel-air 
mixture in response to operation of a load such as, for 
example, heater, a radiator fan, lights, an air condi 
tioner, etc. so that the idling rotational speed to be de 
creased by such operations is compensated by supplying 
fuel-air mixture into the air suction conduit. 

9 Claims, 4 Drawing Figures 
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CARBURETOR WITH MEANS FOR 
COMPENSATION OF IDLING REVOLUTION 

This invention relates to a carburetor with means for 
compensation of idling revolution of an internal com 
bustion engine for an automobile. 
An carburetor having a low speed fuel supply system 

as well as a main fuel supply system supplies fuel only 
through the low speed fuel supply system when an 
internal combustion engine is subjected to an idling 
operation. An amount of fuel supplied at such a time is 
a very little because the engine runs under substantially 
no load. However with an idling operation of the en 
gine, for example, lights such as head lights are turned 
on an electric current of about 10 A is required, which 
results in reduction of the rotational speed of the engine 
by about 100 rpm. Thus, the engine, which generally 
idles at several hundred rpm, is made unstable by a 
sudden increase of such a load. Particularly, in the case 
where an air conditioner is operated, the engine has a 
load greatly increased, whereby the engine may stall 
and stop. 

If the rotational speed of the engine is increased in 
order to compensate for loads applied, the fuel con 
sumed, monoxides (CO) in the exhaust gas, noise, etc. 
also increase during an idling operation under no load 
conditions. Therefore, it is desireable to prevent a re 
duction in the rotational speed of the engine during an 
idling operation with loads applied to the engine while 
keeping the fuel supply as small as possible during the 
idling operation under no load conditions. 

In, for example, Japanese Laid Open Patent Applica 
tion No. 55-51934, an apparatus for restricting a closure 
of a throttle valve has been proposed which becomes 
effective when an air conditioner, in the inserted in the 
window defogger etc. are operated during an idling 
operation of the engine. The proposed apparatus in 
cludes a dashpot with a diaphragm for driving the throt 
tle valve by action of vacuum applied thereto, and a 
solenoid valve for controlling the vacuum directed to 
the dashpot in response to the load. 
A disadvantage of the above-noted proposed appara 

tus resides in the fact that it does not provide a rapid 
response because the dashpot supplied with vacuum 
drives the throttle valve against a return spring used for 
closing of the throttle valve. Moreover, it is dif?cult to 
precisely control the quantity of fuel-air mixture re 
quired during the idling of the engine because a sec 
tional area of the passage in which the throttle valve is 
disposed is relatively large so that it is necessary to 
precisely control the opening degree of the throttle 
valve; however, such precise opening control is not 
easily attainable. 
An object of the invention is to provide a carburetor 

which can rapidly compensate the idling revolution of 
an engine in response to a load increase, with a rela 
tively compact construction as compared with the 
above-mentioned prior art. 
Another object of the invention is to provide a carbu 

retor which can rapidly and accurately compensate the 
revolution of an engine during the idling of the engine 
with a relatively compact and simple construction. 

Brie?y stated, the invention resides in that a fuel-air 
mixture, which flows into the air suction passage of a 
carburetor downstream of a throttle valve through 
passage means separated from the air suction passage is 
controlled by a solenoid in response to a load increase 
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2 
during an idling operation caused by, for example, loads 
such as lights for illumination, a radiator fan, electric 
window defoggers, air conditioners, etc, so that a quan 
tity of the fuel-air mixture suitable for the compensation 
of the idling rotational speed decreased by the load 
increase is supplied and the idling rotational speed is 
compensated. 
The other objects and features of the invention will 

be understood by the description of the preferred em 
bodiments referring to the accompanying drawings, 
wherein: 
FIG. 1 is a cross-sectional view of an embodiment of 

a carburetor with means for compensation of idling 
revolution of an internal combustion engine according 
to the invention; 
FIG. 2 is a cross-sectional view of another embodi 

ment of a carburetor according to the invention; 
FIG. 3 is a cross-sectional view of a construction 

around the solenoid valve used in FIG. 2; and 
FIG. 4 is graphical illustration of a relationship be 

tween electrical loads and the idling revolution of an 
engine. 

Referring now to the drawings wherein like refer 
ence numerals are used throughout the various views to 
designate like parts and, more particularly, to FIG. 1, 
according to this ?gure, the carburetor 1 includes a 
primary air suction conduit 101a, operational over the 
range of entire operating speeds of the engine (not 
shown) to which it is connected, and a secondary air 
suction conduit 101, operational only when the engine 
operates at high engine speeds. In the primary air suc 
tion conduit 101a, a Venturi 2a, a throttle valve 3a, a 
bypass hole and a slow hole for a low speed fuel supply 
system, etc. are provided. The secondary air suction 
conduit 101 is provided therein with a minor Venturi 2, 
a throttle valve 3, etc. Both the air suction conduits 
101a,’ 101 are connected to the engine through an intake 
manifold 12. A passage 11 is formed in the body of the 
carburetor 1 for by-passing the minor Venturi 2 and the 
throttle valve 3 in the secondary air suction conduit 
101. The passage 11 includes an air passage 4 and a 
mixture passage 14 joined to the air passage 4 on the 
midway of the bypass passage 11. One end of the air 
passage 4 opens into the suction conduit 101 at a posi 
tion upstream of the small Venturi 2, with a second end 
portion accommodating an air bleed 5 metering an air 
flow. The air bleed 5 faces a fuel jet 10 communicating 
with a float chamber 7 through a fuel passage 9 and a 
main jet 8 mounted on a float chamber 7. One end of the 
mixture passage 14 opens into the air passage 4 between 
the air bleed 5 and the fuel jet 10, with a second end 
opening into the secondary air suction conduit 101 at a 
position downstream of the‘throttle valve 3. A solenoid 
valve 6 is provided in an intermediate portion of the 
mixture passage 14 for controlling a quantity of mixture 
flowing therethrough. The solenoid valve member 6 is 
provided with a valve 61 normally sitting on a valve 
seat 13 serving as an orifice for metering an amount of 
mixture flow. The solenoid valve 6 is electrically con 
nected to an electrical control circuit 62 which, in turn, 
is electrically connected to switches to, for example, 
lights for illumination, an air conditioner switch, heat 
ers, a radiator fan, etc. such that when one or all of these 
switches actuated, an electric signal is transmitted to the 
solenoid valve member 6 to open the valve 61. 
During the idling of the engine, an opening degree of 

the throttle valve 3a is small so that vacuum in the 
intake manifold 12 is large, and the mixture passage 14 
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is also subjected to a vacuum because the ori?ce 13 is 
closed by the action of the solenoid valve 6. Namely, in 
the case of the normal idling of the engine, it is not 
necessary to supply a mixture of fuel and air into the 
engine for compensation of the revolution of the engine. 
In the case where one of the lights, heaters, the wiper, 
radiator fan, etc. is operated, the load on the engine 
increases resulting in a decrease in the rotational speed 
of the engine during the idling thereof. Upon detection 
of actuation of the switches, electric signals for driving 
the solenoid valve 6 are generated by the electric con 
trol circuit and transmitted to the solenoid valve 6, 
whereby the ori?ce 13 is opened to allow the mixture to 
flow into the air suction conduit 101 through the mix 
ture passage 14. An amount of fuel supplied for com 
pensation of the idling is, for example, 0.1 times an 
amount of fuel suppled during the idling without such 
loads. . ‘ 

Since, in the embodiment of FIG. 1, the load increase 
is detected by actuation of switches connected to vari 
ous electrical apparatus or devices and the solenoid 
valve 6 is driven electrically, a rapid response to the 
load increase can be effected. The controlling apparatus 
for the compensation of the idling is constructed of the 
solenoid valve 6 and the bypass passage 11 de?ned by 
the carburetor body so that‘the construction is compact 
and simple. Further, an amount of fuel supplied for 
compensation is measured by the fuel jet 10 so that a 
precise control can be effected. 
The circuit 62 for controlling the solenoid valve 6 

may be such that the rotational speed of the engine is 
detected and when the rotational speed decreases to less 
than the predetermined value of, for example 600 rpm, 
electric signals are transmitted to the solenoid valve 6. 
As shown in FIG. 2, in addition to a mixture passage 

14 and solenoid valve 6, another mixture passage 14a is 
provided and controlled by a solenoid valve 6a, with 
the mixture passage 14a being provided with an ori?ce 
13a which is controlled by the solenoid valve 6a. The 
solenoid valve 6a is electrically connected to a circuit 
63, with the circuit 63 controlling the solenoid valves 6, 
6a as follows: 
One or more of the switches connected to, for exam 

ple, the heater, the lights, the radiator fan, the wipers, 
etc. are operatively associated with one of the two sole 
noid valves 6 while the remaining switches are opera 
tively associated with the other solenoid valve 60. Thus, 
for example, when the switch is connected to the the 
heater and lights are actuated, the solenoid valve 6 is 
operated to allow the mixture to flow in the mixture 
passage 14, whereby a suitable amount of fuel is sup 
plied for the compensation of the idling revolution re 
duced by the load increase due to the heater and the 
lights. In the similar manner, if, for example, the 
switches connected to the radiator fan, window defog 
ger, wipers, etc. are actuated, the solenoid valve 6a is 
operated to compensate for the reduction in the idling 
rotational speed caused by the operation of the radiator 
fan, the wipers, etc. 
As shown in FIG. 3 current-stroke proportion type 

the solenoid valve 6b can be used in place of the on-off 
solenoid valves 6, 6a, with the solenoid valve 6b having 
a needle valve 61b adapted to be moved in proportion to 
a magnitude of electric control signals such as electric 
current to control the opening degree of the ori?ces 13, 
130. Therefore, an amount of fuel for compensation can 
be continuously changed. 
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In FIG. 4, a line 15 denotes the rated idling rotational 

speed of the engine, at which the engine runs smoothly 
with the exhaust gas being puri?ed by a purifying de— 
vice mounted on an exhaust pipe and having therein 
catalyst. Under such a running condition of the engine, 
fuel consumption is small. A line 16 denotes a rotational 
speed decrease when electric loads such as lights, 
heater, etc. are applied. 'As the electric loads increase, 
the rotational speed of the engine decreases and the 
engine stops to run when the rotational speed becomes 
lower than a a predetermined value represented by a 
line 17. More particularly, as shown in FIG. 4, it is 
impossible to increase the number of electric loads more 
than ?ve. When the rotational speed of the engine de 
creases to a level designated B as a result of one electric 
load being applied, one of the solenoid valves 6b1 (FIG. 
2), constructed as a current-stroke proportion type 
valve, operates to open the ori?ce 13 thereby supplying 
fuel into the air suction conduit 101 downstream of the 
throttle valve 3. With the fuel supplied, the engine rota 
tional speed can reach near a rated r.p.m. designated A. 
After that, untilv the number of electric loads increases 
to three, the needle valve 61b of the solenoid valve 6b is 
operated to extend the opening of the ori?ce 13 
whereby an amount of fuel substantially corresponding 
to the load increase is supplied. When the number of 
electric loads reaches four, the revolution of the engine 
again decreases to the rpm. level designated at B. At 
the same time, the second solenoid valve 6b2 (FIG. 2) 
also operates to open the ori?ce 13a so that the engine 
is restored to the rated r.p.m. designated A. After then, 
when the number of electric loads further increase, the 
opening degree of the solenoid valve 6b1 increases to 
supply the necessary amount of fuel corresponding 
thereto. The operation change of the solenoid valves 
6b1, 6b2 is depicted by the solid lines 18a, 18b. Namely, 
as shown in FIG. 4, the rotational speed of the idling 
condition of the engine can be set in the rotational speed 
range the rotational speed is near the rated rotational 
speed. Therefore, even if the electric loads are brought 
in during the idling of the engine, the running condition 
is not disturbed, whereby the fuel consumption and 
exhaust gas components can be maintained at a favor 
able level. 

In the above embodiments, the apparatus for compen 
sation of the idling rotational speed of the engine is 
provided for the secondary air suction conduit 101, 
whereby more stable compensation can be effected. 
The apparatus, however, can be provided for the pri 
mary air suction conduit 1010. 
What is claimed: 
1. A carburetor for an internal combustion engine of 

an automobile the carburetor comprising: 
air suction passage means having a Venturi means 

therein; 
throttle valve means disposed in said air suction pas 

sage means downstream of said Venturi means; 
bypass passage means for bypassing said air suction 

passage means, said bypass passage means commu 
nicating at one end with said air suction passage 
means upstream of said throttle valve means and at 
the other end with said air suction passage means 
downstream of said throttle valve means; 

fuel passage means for ?uidly connecting a portion of 
said bypass passage means with a fuel source; 

solenoid valve means disposed on a fuel-air mixture 
passage means of said bypass passage means down 
stream of a junction between said bypass passage 
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means and said fuel passage means for controlling 
an opening of said bypass passage means in accor 
dance with an electric load increase on the engine, 
so that a quantity of fuel-air mixture suitable for 
compensation of the idling rotational speed of the 
engine is supplied into said air suction passage 
means; and 

a control circuit means for detecting the electric load 
increase due to use of electric means installed in the 
automobile and for transmitting electric signals to 
said solenoid valve means. 

2. The carburetor according to claim 1, wherein said 
bypass passage means includes air passage means as well 
as said fuel-air mixture passage means, said air passage 
means having an air bleed at said junction, and said fuel 
passage means having a fuel jet vertically opposed to 
said air bleed so as to ensure a sufficient mixing of fuel 
with air. 

3. The carburetor according to claim 2, wherein said 
bypass passage means has a horizontally extending por 
tion between said air bleed and said fuel jet. 

4. The carburetor according to claim 1, wherein said 
solenoid valve means controls closure and opening of 
said bypass passage means. 

5. The carburetor according to claim 1, wherein said 
air suction passage means includes a primary air suction 
passage and a secondary air suction passage, and both 
the ends of said bypass passage means are ?uidly con 
nected to said secondary air suction passage. 

6. The carburetor according to claim 1, wherein said 
bypass passage means is de?ned in the carburetor body. 

7. A carburetor for an internal combustion engine of 
an automobile, the carburetor comprising: 

an air suction conduit means having at least one Ven~ 
turi means provided therein; 

a throttle valve means disposed in said air suction 
conduit means downstream of said Venturi means; 

an air passage de?ned in a body of the carburetor, one 
end of said air passage being opened into said air 
suction conduit means upstream of said throttle 
valve means, a second end having an air bleed in 
the body of the carburetor; 

a fuel passage one end of which is connected to a ?oat 
chamber, a second end to a fuel jet disposed in the 
carburetor body so as to face said air bleed with a 
distance therebetween; 

a mixture passage de?ned in the carburetor by, one 
end of said mixture passage being disposed between 
said air bleed and said fuel jet and a second end 
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opened into said air suction conduit means down 
stream of said throttle valve means; 

an ori?ce disposed in an intermediate portion of said 
mixture passage and serving as a valve seat; 

a solenoid valve provided on said mixture passage so 
as to engage with said valve seat and control the 
opening of said ori?ce so that a rotational speed of 
the engine during idling is compensated; and 

a control circuit means for detecting an electric load 
increase due to use of electric means installed in the 
automobile and for transmitting electric signals to 
said solenoid valve. 

8. A carburetor for internal combustion engines com 
prising: 

an air suction conduit provided therein at least a 
Venturi means; 

a throttle valve disposed in said air suction conduit 
downstream of said Venturi means; 

an air passage de?ned in a body of the carburetor, one 
end of said air passage being opened into said air 
suction passage upstream of said throttle valve, the 
other end having an air bleed in the body of the 
carburetor; 

a fuel passage one end of which is connected to a ?oat 
chamber, the other end to a fuel jet disposed in the 
carburetor body so as to face said air bleed with a 
distance spaced therebetween; 

a mixture passage de?ned in the carburetor body, one 
end of said mixture passage being disposed between 
said air bleed and said fuel jet and end opened to 
said air suction passage downstream of said throttle 
valve; 

an ori?ce disposed in an intermediate portion of said 
mixture passage and served as a valve seat; 

a solenoid valve provided on said mixture passage so 
as to control the opening of said ori?ce so that 
revolution during the idling of the engine is com 
pensated; 

a secondary mixture passage one end of which is 
opened to said mixture passage and the other end 
opened to said suction passage downstream of said 
throttle valve; a secondary ori?ce mounted on said 
secondary mixture passage; and 

a secondary solenoid valve provided on said second 
ary mixture passage so as to control the opening of 
said secondary ori?ce so that the revolution of the 
engine during the idling of the engine is further 
compensated. 

9. The carburetor according to claim 7 or 8, wherein 
at least one of said solenoid valve and said secondary 
solenoid valve is of stroke-current proportional type. 
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